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10.1 

The Ricardian Model of International Trade 

David Ricardo (1772-1823) , an early British economist and one-time 
member of Parliament, is generally credited as the originator of the "theory 
of comparative advantage" in international trade. Ricardo was interested in 
determining whether countries "benefit" from trade. A sub-question he asked 
was whether countries that seemed to be inefficient in production could 
compete and benefit from trade. 1 

To these questions we can add the following: 

a) What will be the structure or pattern of trade? (Who will export 
what?) 

b) What will be the "terms of trade"? That is, at what price ratio 
will goods exchange in international markets? 

c) Assuming we solve "a" and "b, " will we be at an "equilibrium" 
position? That is, if the market momentarily is disrupted, will it 
tend to come back to the "a" and "b" solutions? 

Ricardo, in keeping with the thinking of his time, employed a one- 
factor model of production (the labor theory of value) . Assume that there are 
2 countries (the US and the UK) which can produce 2 products (wheat and 
cloth) by employing labor. These are minimum assumptions. If we are to have a 
model of international trade, we must have 2 countries. If we are to have 
export and import goods, we must have two products. We will assume that 
factors of production (in this case just labor) cannot flow from one country 
to the other. Hence, any international economic transactions will involve 
exchanges of goods only. 

Numerical example: 

Assume the following conditions of labor productivity. In the US, one 
hour of labor can produce either 6 bushels of wheat or 10 yards of cloth. In 
the UK, one hour of labor can produce either 2 bushels of wheat or 8 yards of 
cloth. These conditions are summarized on the bottom of page 10.12. Note that 
in order to answer Ricardo's sub-question, we have made the UK less efficient 
in both wheat and cloth production than the US so that it might seem that the 
UK could not compete internationally. (We will see in a moment that 
competition can occur despite the inefficiency, a point Ricardo was anxious 
to make.) 

1 Ricardo really cheated in his effort to provide an argument for free trade. He 
demonstrated that free trade was better than no trade. But the British debate of that 
time was free trade vs. restricted trade. 
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The production possibilities curve is a curve connecting all possible 
points of wheat and cloth production assuming; that no labor is wasted (full 
employment) . It lies somewhere in' the wheat-cloth space shown on Figure 1. To 
derive its exact shape, we can start with a single point. Assume that the US 
wanted to produce nothing but wheats How much could it produce? Since an hoht 
of labor produces 6 bu. of wheat and there are 2,000,000 hours available, the 
answer must be 12, 000, 000 bu . ( 6 bu./hour x 2,000,000 hours) ./Hence, we 

derive point A on Figure 2 . 

Suppose we now wished to produce some cloth as well as wheat. Since we 
are using all labor, the only way to make cloth is to reduce the labor input 
into wheat and divert that labor into cloth. Suppose 1 hour is so diverted. 
Wheat production falls by 6 bu. to 11,999,994 bu. while cloth production 
rises from 0 yds. to 10 yds. This is shown as a move from point A to point B 
on Figure 3. We now have two points (A and S) of the production possibilities 
curve. We can now determine a third point (C) by diverting another hour of 
labor* This will-.. lead to wheat production (down 6 bu. again) of 11, 999, 988 
bu. and cloth production (up 10 yds. again) of 20 yds. Note that the slope of 
the line connecting A to ft (Awheat/Acloth.,): is -6/10 = -0.6 , Note that the 
slope of the line connecting B to C is also -0.6. Can you see that all 
segments of the production possibilities curve will have the same -0.6 slope? 
Can you explain why the slope is constant? (Note that a curve in which all 
segments have the same slope is a straight line.) 

By continuing to divert labor from wheat to cloth we would eventually 
arrive at a situation in which all labor was in cloth and none in wheat. We 
can easily derive where that point (D on Figure 4) would be. One hour of 
labor can produce 10 yds. of cloth and there are 2,000,000 hours. Hence, 
point D represents production of 20,000,000 yds. of cloth and no bu. of 
wheat. The production possibilities curve is the straight line with slope - 
0.6 which connects point A with point D oh Figure 4. 
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Hence, we have now learned that the slope of the production 
possibilities curve (Awheat/Acloth) is equivalent in absolute value to P c /P w . 
We learned it from the supply point of view because we looked at the wage of 
labor (supply) . 

If you don ' ■% ,j,ike this proof, consider another one based on demand: 

She! production possibilities curve tells you how much wheat you have to 
sacrifice to get an increment of cloth. We don't know where ot| the curve the 
country will produce. But wherever it will be, consumers will be just 
indifferent between an extra increment of wheat (Awheat) and an extra 
increment of cloth (Acloth) . They will value the two increments equally. The 
value of the increment of wheat will be P w x Awheat. The value of the 
increment of cloth will be P c x Acloth. 

Hence : 

P c x Acloth = P w x Awheat 

P c _ Awheat 
P w Acloth 

Consider the US ail'd. 0 % before trade begins between them (autarky) . 
the US, Pc/Pw is .6. In the UK, P c /P„ is .25. HENCE, CLOTH IS RELATIVELY CHEAP 
IN UK AND WHEAT IS RELATIVELY CHEAP IN fig US . This information tells us 

what the structure of trade will have to be. The UK will be the cloth 
exporter because it has a comparative advantage in cloth. The US will be the 
wheat exporter because it has a comparative advantage la wheat. Note that the 
UK has a comparative advantage in cloth even though it produces cloth with 
less absolute efficiency than the US. Although its absolute efficiency is 
lower, its relative efficiency is higher. The next time you read in the 
newspapers that a country can't compete in world markets because it is 
inefficient, please reflect on ti.i s example. 1 ifbi also see page 11/2' for aij 
example . 

We have not yet shown that there are benefits from trade to both 
countries .. j%i autarky (no trade), countries can consume only what they 
produce. Consumption = production for wheat and for cloth. The country will 
produce and consume at some point on its production possibilities curve. 


1 As you will learn later, situations- 4$ which countries "can't compete" typically 
involve import surpluses which imply net capital movements. In the Ricardian world. 



Absolute value 
of slope = 
world price ratio 
Pc/Pw < 0.6 


I 
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Consider the following possibility for the US. It could shift 
production toward wheat and away from cloth to a point such as F. (It's not 
surprising it should want to do that since the world price ratio has cloth, 
relatively cheap compared with wheat relative to the domestic price ratio.) 
IJie US could produce at F and then sell wheat for cloth ijj the world market 
along price line FGH (which is drawn parallel to XX) . Along the price line, 
the US might chose to consume at point G. At G it can have more wheat to 
consume than it had before (©6: more to be precise) but with, ho reduction in 

its previous cloth consumption of 01. The possibility of world trade provides 

a clear benefit. The US could also consume at point H. At H it could have 
more cloth than it had before (EH more) while retaining its original 
consumption of wheat OJ. Points between G and JH on the price line allow the 
US to consume both more wheat and more cloth: than it had originally a>t- Jlkl 

Why is there a benefit from trade? ]Jg|i economics it is generally the 
case that having additional choices doesn't make you worse off and probably 
makes you better off. ip 'the example, the US is given a new choice. It can 
choose to trade with the world at a price different from its old domestic 

price ratio. That choice gives the US the option of separating its 

consumption and production decisions. It n'b longer is constrained to produce 
what it consumes. Instead it can produce more wheat than it consumes and 
export the surplus. As a result it can produce less cloth than it consumes 
and import the deficit. For example, if the US consumes at jfptpout produces at 
F. it exports FK wheat in exchange for imports of KH cloth. The constraint 
now is not production consumption of each product but rather the looser 
requirement that value of exports = value of imports. (Trading on the price 
line means that you are meeting the value constraint since the line defines 
equal values of wheat and cloth) . 

We have now seen that there are benefits to trade from producing at 
point F. But has the US received the maximum benefit it could from trade? 
Consider producing at point L and consuming along the dotted price line LM 
(which is parallel to XX) . 



of pot< 


lid be able to see that LM dominates i’ll in terms 
example, point N is clearly better than point G since 5 
:a wheat consumption at no sacrifice ih cloth consumptic 
ixample keeps pushing us to more specialization in whea' 
m of cloth. In the Ricardian example, with its straigh- 
>sibilities curve, the US maximizes the benefits from t: 
ipletely specialized in production of wheat (it produce: 
-Oth the US wants, therefore, it must import in exchangi 
: wheat exports. 

Figure 7 (US) 


12 , 000,000 bu. 



1 shows the eventual outcome. The US produces at point 1 
ill wheat and producing the maximum 12> 000, 000 bu. It cc 




10.9 


every point except A. We dor!/ 1 know where on AD the US will choose to consume 
(since we haven't discussed demand) . But it will be at a point such as C. At 
C, :the US exports .Js|5 wheat in exchange for £)'£? imports of cl orb . 

If the world terms of trade P c /P w settles somewhere between .6 (the US 
autarky ratio) and .25 (the OK autarky ratio), the US will export wheat and 
import cloth. Under these conditions, the student should be able to prove 
that the UK will export cloth and import wheat. ( Both countries will be 
completely specialized in production of their export good.) But do we know 
that the terms of trade will have to fall somewhere between the US and UK 
autarky ratios? 

A little reflection will reveal that the world terms of trade must fall 
between .25 and .6. There are only two countries, the US and the UK. Her.ce, 

US exports are identical to UK imports and vice versa. If the world terms of 
trade P c /P w were below .25, both countries would want to export wheat and botf|' 
would want to import cloth. Such desires are mutually impossible to satisfy. 
Similarly, if the price ratio were above .6, both countries would want to 
export cloth and import wheat. This, too, is impossible. Thus, we have proved 
that the world terms of trade ratio will be bounded by the autarky price 
ratios in the two countries. 


Summarizing : 

1) Both countries will benefit from trade if the world price ratio is 
different from their autarky price ratios. 

2) The structure of trade can be determined from the autarky price 
ratios. Wheat is exported by the country ifi which wheat was 
relatively cheap before trade began. Cloth is exported by the 
country in which cloth was relatively cheap before trade began. (Law 
of comparative advantage.) 

3) the. Ricardian model, both countries become completely specialized 
in production of their export good. 

4) Even if a country is absolutely less efficient in production of both 
goods (as was the UK compared wi uh the US) , it still can benefit 
from trade by exporting the good ift which it has a comparative 
advantage . 

5) The world terms of trade ratio P c /Pw cannot be determined precisely 
based on the assumptions made so far. Since these dealt only with 
the supply side of the model. But the ratio will be bounded by the 
autarky price ratios in the two countries. 
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To close the model formally, some kind of demand assumption must be 
made. With such an assumption the exact terms of trade and ,t&e issue of 
equilibrium can be discussed. As an arbitrary assumption, consider assuming 
that each country spends half of its income on wheat and half on cloth, i.e., 
an equal amount on booh . ‘Thus, in both countries P w W = P c C, where W = wheat 
consumed and C = cloth consumed. 

.’j;t is easy to show algebraically that this assumption means that each 
country will consume at a point like C on Figure 7 where C is exactly half 
way down the consumption possibilities curve. (See Appendix A10.) Armed with 
this knowledge, we can use figures such as Figure 6 to determine how much of 
each product the country will want to export or import at various world price 
ratios. Or we can do the same rh i r.g algebraically. The table on the top of 
page 10.12 shows the solutions for the US and the UK at price ratios varying 
between the boundaries of .25 and .6. Consider the ratio- Ka/Si, = -3. The US 
would like to export 6,000,000 bu. of wheat at that ratio but the UK would 
like to import only 3,600,000 bu. Hence, there is e : y#ess supply of wheat. 
Similarly, at .3 the US would like to import 20,000,000 yds. of cloth but the 
UK is willing to export only 12,000,000 yds. Thus, there is excess demand for 
cloth. Clearly, there is no equilibrium at .3 since the market will tend to 
bid down the price of wheat and bid up the price of cloth. The price ratio 
will tend to rise above .3. 

The student can easily ascertain from the table that the rise in the 
ratio will persist tthfeil it reaches .5. At .5 the US wants to export 
6,000,000 bu. of wheat and the UK wants to import that same amount. The UK 
wants to export 12,000,000 yds. of cloth and the US wants to import that 
amount. Hence, demand = supply for both commodities and there is no pressure 
for the price ratio to adjust further. 1 (This situation is sometimes depicted 
as- the intersection of "offer curves" as shown in Appendix A10 . ) 


1 Note that in working out this example we exclude the possibility of production for 
inventory or consumption out of inventory. Since this is a long-term model, these are 
reasonable exclusions. Countries cannot go on piling up inventories or drawing down 
inventories; indefinitely . 
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By adding a demand assumption, we have determined the precise terms of 
trade (%$%:*= .5) and found .that the ratio achieved is an equilibrium one. At 
ratios othdC tJlan .5, the market will bid prices up or down until .5 is 
reached. At .5, the bidding process stops because supply = demand. 


The Terms of Trade as a Welfare Index 


In the previous example wheat was the US export and the UK import. 

Cloth was the UK export and the US import. Usually, the phrase "terms of 
trade" in international economics is defined to mean P x /P m where P x = price of 
exports and P m = price of imports. For the US before trade, 1/.6 

= 1.7. After tirade, P x /P m = 1/.5 = 2. So the US terms of trade "improved." 

For the went from .25 before trade to .5 after trade . 

Hence, the UK terms of trade also improved. 

The terms of trade can be seen as a welfare index. A country is 
generally better off (as in this example), if its terms of trade index rises. 
In the real world, with trade, when one country's terms of trade improves the 
terms of trade of some other country will deteriorate. But in this example, 
we started from no trade, so it was possible to make both countries (the 
whole world) better off. 

Barter 


.She Ricardian example, as presented so far, involves bartering cloth 
for wheat and vice versa. Does barter occur ih the real world!? ft does and is 
sometimes called "counter-trade . " Trade involving non-market economies 
sometimes includes barter deals. It also sometimes occurs iJi the presence of 
exchange controls which interfere with exchange rate determination. 



International Trade Example 



Production (technological 
conditions) 





